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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a phase change optical disk 
having a high 

erasure rate in the use of blue LD and at a high linear velocity. 

SOLUTION: In the phase change optical disk obtained by 
successively stacking 

a lower dielectric layer, a recording layer, an upper dielectric 
layer and a 

reflecting layer on a substrate, the reflectance Rc of the disk to 
light of 

380-430 nm wavelength when the recoding layer is a crystalline state 
is made 

lower than the reflectance Ra of the disk to light of 380-430 nm 
wavelength 

when the recoding layer is in an amorphous state. When the 
refractive index of 

each of the dielectric layers at 380-430 nm wavelength Sdambda; is 
represented 

by n, the thickness of the lower dielectric layer is λ / (911) 
to 
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λ / (3n) and the thickness of the upper dielectric layer is 
Sclambda;/ (5n) 

to Sdambda; / (2 . 5n) . The variation ΔRc of the reflectance Rc of 
the 

recording layer in the change of the crystalline state due to 
conditions of 

recording/erasure of information satisfies the inequality 
ΔRc/&verbar;Rc-Ra&verbar; <0 . 05 . Since the reflectance does not 
vary even 

if the crystalline state changes, a high erasure rate can be 
attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a phase-change optical disk especially about the optical 
information record medium which performs informational record and playback by laser light exposure. 
[0002] 

[Description of the Prior Art] Utilization of blue LD with a wavelength of about 380-430nm is 
approaching by progress of the research and development about semiconductor laser (it is only described 
as LD below). The recording density of an optical disk is decided by condensing spot size of the light 
beam mainly used for informational record playback. It is expected that the storage capacity of 
condensing spot size of an optical disk increases sharply by using blue LD with short wavelength 
compared with the red LD by which present condition utilization is carried out since it is proportional to 
the wavelength of LD. 
[0003] 

[Problem(s) to be Solved by the Invention] If a condensing spot size becomes small, the time amount 
which takes certain one on a disk for a spot to pass will become short. This means that the time amount 
(holding time) by which the recording layer is held beyond crystallization temperature decreases with 
the phase-change optical disk. Drawing 2 R> 2 is the result of heat simulation investigating the relation 
between the holding time and spot size. The holding time is time amount by which the temperature up of 
the recording layer is carried out to below the melting point (for example, 600 degrees) beyond 
crystallization temperature (for example, 180 degrees). Drawing 2 shows that spot size and the holding 
time are in proportionality mostly. Therefore, to blue LD, a recording layer with a more quick 
crystallization rate will be needed. 

[0004] However, in a recording layer with a quick crystallization rate, there is usually a possibility that 
the problem of disappearing by change of a state of preservation (crystallization) may arise, with time 
[ the stability of an amorphous state is low, and / when saved at a room temperature etc. / the data 
recorded by making a recording layer amorphous ]. 

[0005] Moreover, although there is invention which adds a light absorption adjustment layer like a 
JP,1 1-167747, A publication as a rate improvement of elimination at the time of blue LD use, it is 
necessary to add a new layer to the conventional phase-change optical disk in this case, and the problem 
that productivity falls arises. Moreover, by this technique, in order to raise an informational transfer rate, 
when raising linear velocity (rotational speed of a disk), crystallization does not fully advance but the 
problem that the rate of elimination falls arises. 

[0006] This invention is made in order to solve the above-mentioned technical problem, and without 
using a new recording layer especially, also under the time of blue LD use, and high linear velocity, the 
purpose has a high rate of elimination, and is to offer the high phase-change optical disk of a signal 
quality. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is a 
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phase-change optical disk which comes to carry out the laminating of a lower dielectric layer, a 
recording layer, an up dielectric layer, and the reflecting layer to order on a substrate at least, and is 
characterized by the reflection factor Rc to light with a wavelength [ of a disk in case a recording layer is 
in a crystallized state ] of 380-430nm being lower than the reflection factor Ra to light with a 
wavelength [ of a disk in case a recording layer is in an amorphous state ] of 380-430nm. As for a 
reflection factor Rc, it is desirable to be 17% or less and for a reflection factor Ra to 4% or more be 25% 
or more. 

[0008] Furthermore, this invention is characterized by reflection factor fluctuation deltaRc at the time of 
the crystallized state of a recording layer changing with the conditions of informational 
record/elimination filling deltaRc/|Rc-Ra|<0.05. 

[0009] Moreover, the configuration which carried out the laminating of a lower dielectric layer, a 
volume phase, a recording layer, a volume phase, an up dielectric layer, and the reflecting layer to order 
on the substrate as a configuration of the phase-change optical disk of this invention, Or the 
configuration which carried out the laminating of the 1st dielectric layer, the 2nd dielectric layer, the 3rd 
dielectric layer, a recording layer, an up dielectric layer, and the reflecting layer to order on the 
substrate, Or the configuration which carried out the laminating of the 1st dielectric layer, the 2nd 
dielectric layer, the 3rd dielectric layer, a volume phase, a recording layer, a volume phase, an up 
dielectric layer, and the reflecting layer to order can also be taken on a substrate. 
[0010] Furthermore, this invention is characterized by absorption coefficient ratio Ac/Aa with the 
absorption coefficient Ac of a recording layer in case the rate Aa of light absorption of a recording layer 
and a recording layer in case a recording layer is in an amorphous state are in a crystallized state filling 
the relation of l.l<Ac/Aa<1.7. 

[001 1] (1) The big factor which has determined the rate of elimination of a "operation" phase-change 
optical disk is two, the reflection factor difference of a different crystallized state, and the absorption 
coefficient ratio of (2) crystals and an amorphous state. First, the reflection factor difference of (1) is 
explained. Three conditions can be considered as a crystallized state of a recording layer. (Refer to 
drawing 3 ) 

The condition which shows in drawing 3 (a) is an initialization crystallized state. This is in the condition 
crystalized with initialization equipment etc. in advance of record (the reflection factor of the phase- 
change optical disk at this time is set to Rc). The condition which shows in drawing 3 (b) is a 
crystallized state by which elimination power was irradiated once on the occasion of informational 
rewriting, after a record mark is formed (reflection factor of the phase-change optical disk at this time it 
is referred to as Rcl). The condition which shows in drawing 3 (c) is in the condition which advanced 
from the condition by which elimination power is again irradiated with the pattern of record data on the 
occasion of informational rewriting, and crystallization is shown in drawing 3 (b) (the reflection factor 
of the phase-change optical disk at this time is set to Rc2). 

[0012] If the time amount by which a recording layer is held beyond crystallization temperature at the 
time of an elimination power exposure fully excels, since crystallization will fully advance by one 
elimination power exposure, a big difference is not produced in a reflection factor Rcl and a reflection 
factor Rc2. However, since the holding time decreases at the time of blue LD use, in one elimination 
power exposure, crystallization will not fully advance, but the difference of a reflection factor Rcl and a 
reflection factor Rc2 will become large, it will appear as a residual signal, and the rate of elimination 
will be reduced. When a crystallized state is different, reflection factors differ because optical constants 
differ. In addition, although elimination power is taking into consideration only to the crystallized state 
irradiated twice here, this is because it assumes that a crystallized state hardly changes even if 
crystallization fully advances and it irradiates 3 times by that the probability for elimination power to be 
irradiated 3 times in succession is not so high, and two exposures. It is so difficult that crystallization 
does not advance if it does not irradiate 3 times to obtain the rate of elimination high enough in record 
film with slow crystal acceleration. 

[0013] Since the configuration is determined that reflection factor fluctuation deltaR=|Rcl-Rc2| will 
become as small as possible even when a crystallized state which is different in a recording layer arises 
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in this invention, even if the holding time falls under the time of blue LD use, or high linear velocity and 
crystallization does not fully advance by one exposure of elimination power, it is possible to realize the 
high rate of elimination. Although the thing small as much as possible of reflection factor fluctuation 
deltaR is desirable, in order to fill the rate of elimination of 26dB or more generally needed by digital 
storage, it is necessary to fill deltaR/|Rc-Ra|<0.05. In this, in a phase-change optical disk, signal 
amplitude is proportional to |Rc-Ra|, the residual signal amplitude at the time of elimination is 
proportional to deltaR, and the rate of elimination is because it is expressed with 201ogl0(residual signal 
amplitude / signal amplitude) =201ogl0 (deltaR/|Rc-Ra|). Reflection factor fluctuation is expressed with 
rewriting of the information immediately after initialization by |Rc-Rcl|, information is rewritten many 
times, and where an initialization crystallized state is lost, reflection factor fluctuation is expressed by 
|Rcl-Rc2|. 

[0014] In addition, when record film with a quick crystallization rate is used, or when record and 
elimination are performed under linear velocity late enough and it records although crystallization fully 
advances by one elimination power exposure, the crystallized state which consists of big and rough 
crystal grain may be formed in the amorphous perimeter of a record mark. Since the crystallized state 
formed in the perimeter of a record mark at the time of this record has a different optical constant from 
the crystallized state formed of an elimination power exposure, it becomes the cause of reducing the rate 
of elimination. Even in such a case, the rate of elimination is improvable by making the reflection factor 
difference of both crystallized states smaller than the above-mentioned explanation. 
[0015] Next, the absorption coefficient ratio of the crystal and amorphous state of (2) is explained. If the 
absorption coefficient Aa of the recording layer in an amorphous state is higher than the absorption 
coefficient Ac in a crystallized state, the die length of the mark formed when record power is irradiated 
by the amorphous state will become longer than the die length of the mark recorded when record power 
is irradiated by the crystallized state. In this case, since the die length of a record mark changes in 
response to the effect of the mark currently recorded before, the rate of elimination will fall. Although it 
is desirable to make an absorption coefficient equal according to a crystallized state and an amorphous 
state by the crystallized state and the amorphous state if the heat characteristic is the same, the direction 
of a crystallized state has high thermal conductivity, and since the latent heat accompanying fusion is 
large, it is desirable to make the absorption coefficient Ac of a crystallized state higher than the 
absorption coefficient Aa of an amorphous state. However, if absorption coefficient ratio Ac/Aa is 
enlarged too much beyond the need, the die length of the mark conversely recorded on a crystallized 
state will become longer than the die length of the mark recorded on an amorphous state, and the rate of 
elimination will fall. Since absorption coefficient ratio Ac/Aa is set as the proper range in this invention, 
it is possible to control mark length fluctuation. 
[0016] 

[Embodiment of the Invention] Hereafter, although the gestalt of operation of this invention is explained 
to a detail with reference to a drawing, this invention is not limited to the operation gestalt explained 
below. Drawing 1 shows the partial cross-section structure of the 1st operation gestalt of the phase- 
change optical disk concerning this invention, and this phase-change optical disk A takes the 
configuration which carried out the laminating of the lower dielectric layer 2, a recording layer 3, the up 
dielectric layer 4, and the reflecting layer 5 to order on the substrate 1. In addition, drawing 1 is some 
cross sections and the whole phase-change optical disk makes the configuration of a disk with this 
gestalt. In this phase-change optical disk, when the refractive index of the dielectric layer in wavelength 
lambda is set to n, by making thickness of a lower dielectric layer into lambda/[ lambda / (9n) above, 
and ] (3n) following, and making thickness of an up dielectric layer into lambda/[ lambda / (5n) above, 
and ] (2.5n) following, the reflection factor Rc< reflection factor Ra can be realized, and the reflection 
factor fluctuation to optical constant change can be controlled. In addition, the thickness of the dielectric 
layer described in the top since the thickness of a dielectric was optically equivalent when changing it 
from a certain thickness per lambda/(2n) is making it increase per lambda/(2n) (for example, lambda/ 
(5n's)+lambda/ , s(2n's) being also possible about an up dielectric layer.). 

[0017] It is very good in the configuration which carried out the laminating of a dielectric layer, a 
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volume phase, a recording layer, a volume phase, a dielectric layer, and the reflecting layer to order as a 
gestalt of operation concerning this invention in addition to the configuration shown in drawing 1 . 
Moreover, it is very good in the configuration which carried out the laminating of the 1st dielectric 
layer, the 2nd dielectric layer, the 3rd dielectric layer, a volume phase, a recording layer, a volume 
phase, a dielectric layer, and the reflecting layer to order. In this case, since the part whose number of 
membranous increased, and the degree of freedom of an optical design increase, the clear limit about the 
dielectric layer membrane thickness for realizing the reflection factor Rc< reflection factor Ra is lost. 
[0018] As for any configuration, it is desirable for a reflection factor Rc to be 17% or less 4% or more, 
and for Ra to be 25% or more. It is considering as the reflection factor Rc< reflection factor Ra because 
making easy to realize with the difference of a reflection factor Rc and a reflection factor Ra enlarged 
the configuration which controls reflection factor fluctuation, and the one where a reflection factor Rc is 
lower can reduce a disk noise and can make a signal quality high. Although what is necessary is just to 
make it a reflection factor Rc take a stationary value to optical constant fluctuation, i.e., a reflection 
factor Rc should just take the maximal value or the minimal value to the optical constant of criteria in 
order to control reflection factor fluctuation, it is more advantageous to disk noise reduction to have 
taken the minimal value. However, since problems, like a servo becomes unstable will arise if a 
reflection factor Rc is too low, as for a reflection factor Rc, it is desirable that it is 4% or more. On the 
contrary, since the difference of a reflection factor Ra and a reflection factor Rc becomes small and a 
signal quality will deteriorate if a reflection factor Rc is too high, as for a reflection factor Rc, it is 
desirable that it is 17% or less. 

[0019] Next, the optical property of phase-change optical disk A of the cross-section structure shown in 
drawing 1 is explained. As shown in drawing 4 , phase-change optical disk A concerning this invention 
is designed so that reflection factor fluctuation may become small, when the optical constant of a 
crystallized state changes. This is realized by designing to optical constant fluctuation, so that the 
reflection factor of a disk may take a stationary value. By drawing 4 , although only change of an 
extinction coefficient is shown as change of an optical constant, in the 380-430nm wavelength field, a 
refractive index is almost fixed between different crystallized states, and it is checking in the experiment 
that only an extinction coefficient changes. Under the present circumstances, the optical constant of the 
crystallized state made to initialize with initialization equipment should just be used for the optical 
constant used as the criteria of fluctuation. It is because an extinction coefficient when crystallization is 
not enough is smaller than the extinction coefficient of (equivalent to an one elimination power 
exposure), and an initialization crystallization condition and an extinction coefficient (equivalent to a 
two elimination power exposure) when crystallization fully advances is larger than the optical constant 
of an initialization crystallized state. 
[0020] 

[Example] as a "example 1" substrate — a groove pitch 0.8micrometer polycarbonate — using — as a 
lower dielectric layer — ZnS-Si02 — as 30nm and a recording layer, as 13nm and an up dielectric layer, 
ZnS-Si02 was carried out by 50nm, the laminating of the 200nm of the reflecting layers aluminum was 
carried out by sputtering one by one, and germanium2Sb2Te5 was made into the phase-change optical 
disk of an example 1. In addition, the refractive index of ZnS-Si02 in the wavelength of 400nm was 
2.33. The reflection factor of the phase-change optical disk of the example 1 in the wavelength of 
400nm was 12% 36% in the crystallized state initialized with initialization equipment, when a recording 
layer was in an amorphous state. The value of absorption coefficient ratio Ac/Aa was 1.4. When the 
optical constant of a crystallized state changed, this phase-change optical disk was designed so that it 
might become reflection factor change shown in drawing 4 . In addition, when the optical constant (a 
refractive index n, an extinction coefficient k) of a crystallized state was measured, in the initialization 
crystallized state, it was (3.3, 2.9), and in the crystallized state formed in the record mark by irradiating 
elimination power once, it was (3.3, 2.85), and was (3.3, 3.05) in the crystallized state formed in the 
record mark by irradiating elimination power twice. The axis of abscissa of optical constant change 
shown in drawing 4 expresses change of an extinction coefficient, and 0 used on the basis of k of an 
initialization crystallized state. The above-mentioned phase-change optical disk was rotated by linear 
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velocity 5 m/s, and the exaggerated light was performed by record power 5mW and elimination power 
2.5mW using the wavelength of 400nm, and the optical head of NA0.6 of an objective lens. After 
carrying out the exaggerated light of the record frequency of 3.1MHz, a duty=50% signal, and the record 
frequency of 3.6MHz and a duty=50% signal by a unit of 10 times by turns, the exaggerated light of the 
3.6MHz signal was carried out once to the 3.1MHz signal, and the high rate of elimination of 40dB or 
more was obtained the result with ****** in the rate of elimination. When linear velocity dependence of 
the rate of elimination of this phase-change optical disk was investigated, the high rate of elimination of 
35dB or more was obtained even for 8 or more m/s even of linear velocity. 

[0021] For the comparison, using the same substrate as the above-mentioned example 1, it considered as 
the lower dielectric layer, and as 13nm and an up dielectric layer, ZnS-Si02 was carried out by 28nm, 
and the laminating of the 200nm of the reflecting layers aluminum was carried out [ ZnS-Si02 ] for 
50nm and germanium2Sb2Te5 same as a recording layer as the above-mentioned example 1 by 
sputtering one by one. The reflection factor in the wavelength of 400nm of this phase-change optical 
disk was 21% 1% in the crystallized state initialized with initialization equipment, when a recording 
layer was in an amorphous state. This phase-change optical disk showed reflection factor change shown 
in drawing 5 , when the optical constant of a crystallized state changed. In the example of a comparison, 
change of the optical constant of a crystallized state will fluctuate a reflection factor greatly so that 
drawing 5 may show. The reflection factor Rc and reflection factor Ra of this example disk of a 
comparison are equivalent to the reflection factor of the conventional general phase-change optical disk. 
When the rate of elimination was measured by the same measurement procedure as the above-mentioned 
example 1, the rate of elimination was about 20dB in low value. Moreover, when linear velocity 
dependence of the rate of elimination of the phase-change optical disk of this example of a comparison 
was investigated, the rate of elimination deteriorated in monotone with the increment in linear velocity, 
and it was about lOdB in very low rate of elimination in linear velocity 8 m/s. 
[0022] the same substrate as the "example 2" above-mentioned example 1 — using — as a lower 
dielectric layer — ZnS-Si02 — as 25nm and a volume phase — GeCrN — as 5nm and a recording layer — 
germanium2Sb2Te5 - as 13nm and a volume phase - ZnS-Si02 was carried out by 43nm as 5nm and 
an up dielectric layer, the laminating of the lOOnm of the aluminum was carried out by sputtering one by 
one as a reflecting layer, and GeCrN was made into the phase-change optical disk of an example 2. The 
refractive index of 2.33 and GeCrN of the refractive index of ZnS-Si02 in the wavelength of 400nm was 
2.35. The reflection factor of this phase-change optical disk in the wavelength of 400nm was 12% in the 
crystallized state which the time of a recording layer being in an amorphous state initialized with 
initialization equipment 37%. In addition, in the initialization crystallized state, it was (3.3, 2.9), and the 
value of absorption coefficient ratio Ac/Aa of this phase-change optical disk is 1 .4, and they were [ the 
optical constants (a refractive index n, an extinction coefficient k) of record film were (3.3, 2.85) in the 
crystallized state formed in the record mark by irradiating elimination power once, and ] (3.3, 3.05) in 
the crystallized state formed in the record mark by irradiating elimination power twice. This phase- 
change optical disk is designed so that a reflection factor in case reflection factors in case optical 
constants are (3.3, 2.85) are 12.2%, and (3.3, 3.05) may become 1 1.5%. When the rate of elimination 
was measured in the same procedure as the above-mentioned example 1, the high rate of elimination of 
40dB or more was obtained. 

[0023] The same substrate as the "example 3" above-mentioned example 1 is used. ZnS-Si02 as the 1st 
dielectric layer 55nm, ZnS-Si02 as 50nm a«n the 3rd dielectric layer for Si02 as the 2nd dielectric layer 
30nm, It considered as the recording layer, and ZnS-Si02 was carried out by 30nm as 13nm and an up 
dielectric layer, the laminating of the lOOnm of the aluminum was carried out by sputtering one by one 
as a reflecting layer, and germanium2Sb2Te5 was made into the phase-change optical disk of an 
example 3. The refractive index of 2.33 and Si02 of the refractive index of ZnS-Si02 in the wavelength 
of 400nm was 1 .5. The reflection factor of this phase-change optical disk in the wavelength of 400nm 
was 7% in the crystallized state which the time of a recording layer being in an amorphous state 
initialized with initialization equipment 33%. In addition, in the initialization crystallized state, it was 
(3.3, 2.9), and the value of absorption coefficient ratio Ac/Aa of this phase-change optical disk is 1.45, 
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and they were [ the optical constants (a refractive index n, an extinction coefficient k) of record film 
were (3.3, 2.85) in the crystallized state formed in the record mark by irradiating elimination power 
once, and ] (3.3, 3.05) in the crystallized state formed in the record mark by irradiating elimination 
power twice. In this phase-change optical disk, it is designed so that a reflection factor in case reflection 
factors in case optical constants are (3.3, 2.85) are 6.8%, and (3.3, 3.05) may become 7.3%. When the 
rate of elimination was measured in the same procedure as the above-mentioned example 1 , the high rate 
of elimination of 40dB or more was obtained. 

[0024] The same substrate as the "example 4" above-mentioned example is used. ZnS-Si02 as the 1st 
dielectric layer 55nm, ZnS-Si02 as 50nm and the 3rd dielectric layer for Si02 as the 2nd dielectric layer 
30nm, For A1N germanium2Sb2Te5 as 5nm and a recording layer as a volume phase 13nm, It 
considered as the volume phase, and ZnS-Si02 was carried out by 25nm as 5nm and an up dielectric 
layer, the laminating of the lOOnm of the aluminum was carried out by sputtering one by one as a 
reflecting layer, and A1N was made into the phase-change optical disk of an example 4. The refractive 
index of ZnS-Si02 in the wavelength of 400nm was [ the refractive index of 1.5 and A1N of the 
refractive index of 2.33 and Si02 ] 2.2. The reflection factor of this phase-change optical disk in the 
wavelength of 400nm was 6% in the crystallized state which the time of a recording layer being in an 
amorphous state initialized with initialization equipment 32%. In addition, in the initialization 
crystallized state, it was (3.3, 2.9), and the value of absorption coefficient ratio Ac/Aa of this phase- 
change optical disk is 1.45, and they were [ the optical constants (a refractive index n, an extinction 
coefficient k) of record film were (3.3, 2.85) in the crystallized state formed in the record mark by 
irradiating elimination power once, and ] (3.3, 3.05) in the crystallized state formed in the record mark 
by irradiating elimination power twice. In this phase-change optical disk, it is designed so that a 
reflection factor in case reflection factors in case optical constants are (3.3, 2.85) are 5.8%, and (3.3, 
3.05) may become 6.2%. When the rate of elimination was measured in the same procedure as the 
above-mentioned example 1, the high rate of elimination of 40dB or more was obtained. 
[0025] In the phase-change optical disk of a configuration of having carried out the laminating of the 1st 
dielectric layer, the 2nd dielectric layer, the 3rd dielectric layer, a recording layer, an up dielectric layer, 
and the reflecting layer to order on the "example 5" substrate, absorption coefficient ratio Ac/Aa was 
changed in 1.0-1.8, and the rate of elimination was investigated. In addition, in each phase-change 
optical disk, deltaR/|Rc-Ra| is designed, as shown in Table 1. As shown in Table 1, the rate of 
elimination is [ absorption coefficient Ac/Aa ] 26dB or more in the or more 1.1 1 .7 or less range. 
[0026] 

Table 1] 



Ac/Aa 


1.0 1 


1. 1 


1.4 


1.6 


17 


1.7 


1.8 


AR/|Rc-Ra| 


0. 05 


0. 05 


0. 02 


0. 03 


0. 05 


0. 06 


0.05 


(dB) 


25 


28 


38 


32 


27 


25 


24 



[0027] 

[Effect of the Invention] As mentioned above, if it was in the phase-change optical disk concerning this 
invention as explained to the detail, it was making the reflection factor Rc in the crystallized state over 
light with a wavelength of 380nm - 430nm lower than the reflection factor Ra in an amorphous state, 
and the very high rate of elimination has been realized, without using an especially new ingredient also 
under the time of blue LD use, and high linear velocity. Under the present circumstances, when said 
reflection factor Rc is made 17% or less 4% or more, said reflection factor Ra is made into 25% or more 
of range and it considers as the refractive index n of the dielectric layer in the wavelength lambda of 
380nm - 430nm, Thickness of an up dielectric layer is made into the range of lambda/[ lambda / (5n) 
above, and ] (2.5n) following for the thickness of a lower dielectric layer lambda/[ lambda / (9n) above, 
and ] (3n) following. The very high rate of elimination of 40dB or more was obtained by making it 
reflection factor fluctuation deltaRc fill deltaRc/|Rc-Ra|<0.05. Moreover, in the phase-change optical 
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disk concerning this invention, when the various configurations of adding a volume phase, multilayering 
a dielectric layer were taken, the very high rate of elimination of 40dB or more was obtained. In 
addition, in this invention, since Rc is made low, a disk noise can be reduced, and a signal quality is 
raised and it is effective in enabling high density record. 



[Translation done.] 
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